Aims-To study the prevalence of high risk oncogenic human papillomaviruses (HPV) in inverted papilloma and papillary transitional cell carcinoma of the bladder. Methods-Ten cases ofinverted papilloma and 20 cases of papillary transitional cell carcinoma of the bladder from Chinese patients in Hong Kong were examined for the presence of HPV type 6, 11, 16, 18, 31, and 33 genomes using the polymerase chain reaction and HPV type specific primer probe combinations on paraffin wax embedded biopsy specimens. Results-Of the 10 cases of inverted papilloma, cases 1 and 6 showed the presence of HPV types 16 and 18, respectively. Six of the 20 papillary transitional cell carcinomas were positive for HPV type 18. The other HPV types were not detected. Conclusions-HPV type 18 was found in 60% and 30% of cases of inverted papilloma and papillary transitional cell carcinoma of the bladder, respectively. These tumours were rarely associated with HPV types 6, 11, 16, 31, and 33. The role of HPV type 18 in oncogenesis of inverted papilloma and transitional cell carcinoma of the bladder requires further studies.
Inverted papilloma of the urinary tract is an uncommon benign tumour of the transitional cell epithelium usually found in the urinary bladder. It is characterised by an invaginating growth of transitional cell epithelium that shows no cytological atypia. Little is known about the aetiology of inverted papilloma. The occasional coexistence of inverted papilloma and transitional cell carcinoma suggests a pathogenetic relation.' 2 Early work firmly established the role of chemical carcinogens in the pathogenesis of transitional cell carcinoma of the bladder. Recently, an association between oncogenic human papillomaviruses (HPV) and transitional cell carcinoma of the bladder has been reported repeatedly.3'-0 However, the prevalence of oncogenic HPV in transitional cell carcinoma was unknown in Hong Kong and the status of oncogenic HPV in inverted papilloma was never studied. Therefore, using the polymerase chain reaction (PCR), we set out to test cases of papillary transitional cell carcinoma and inverted papilloma for the types of HPV that are most commonly studied in association with human genitourinary tumours. The PCR method was selected because of its sensitivity and specificity and its suitability for use on small, paraffin wax embedded biopsy specimens.
Methods
The biopsy and surgical files of the department of pathology, University of Hong Kong at the Queen Mary Hospital in the years 1987-94 were searched for cases of inverted papilloma of the bladder; 14 patients were identified. These cases were the subject of a previous immunohistological study on p53 overexpression in inverted papilloma of the bladder." Our results show that HPV types 6, 11, 16, 31, and 33 are rarely associated with transitional cell tumours of the bladder and that they play little or no role in the pathogenesis of these tumours in Hong Kong.
The p53 gene encodes a 53 kDa nuclear phosphoprotein that is a suppressor of cell growth.'8 '9 It is associated with control of the cell cycle, DNA repair and synthesis, cell differentiation, genomic plasticity, and apoptosis. Mutation of the p53 suppressor gene is the most common genetic alteration in human cancer. ' Our study is the first to correlate HPV infection and p53 expression in inverted papilloma. We found that five of the six cases of inverted papilloma with demonstrable HPV type 18 had a p53 score of 2+ or higher. On the other hand, two of the four HPV type 18 negative cases of inverted papilloma showed a p53 score of 0.
Although the number of cases of inverted papilloma are small, the result suggests a positive correlation between accumulation of p53 and HPV type 18 infection. This is notably different from the inverse correlation between the latter two that has been found by some investigators in cervical cancer2' and transitional cell carcinoma.7 '" HPV type 18 may play a role in the pathogenesis of inverted papilloma by some mechanisms other than inactivation of the p53 protein.
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